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DETAILED ACTION 

1. This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.SC. 103( c ) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

2. Election/Restriction 

The election / restriction mailed October 10th 2001, is vacated in view of the following election 
/ restriction. 

3. This application contains claims directed to the following patentably distinct species of the 
claimed invention: Figures 1, 2, 3, 4, 5, 6, 7, 8, 9a, 9b, 10, 11, 13, and 15a each disclose separate 
embodiments of applicant's invention, as disclosed by applicant on pages 4 and 5 of applicant's 
disclosure.. 

4. Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is finally held 
to be allowable. Currently, no claims are generic. 

5. Upon the allowance of a generic claim, applicant will be entitled to consideration of claims 
to additional species which are written in dependent form or otherwise include all the limitations 
of an allowed generic claim as provided by 37 CFR 1. 141. If claims are added after the election, 
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applicant must indicate which are readable upon the elected species. MPEP § 809.02(a). The 
examiner notes that as originally filed no claims are generic. 

6. During a telephone conversation with James S. Parker Reg. No. 40,1 19 on Nov. 21st 
2001 a provisional election was made without traverse to prosecute the invention of an MR 
coil configuration comprising a pair of coils and a single coil, claims 1-17, 25, 26, 36-41, and 45; 
which correspond to Figures 1 through 6 and Figure 13. Affirmation of this New election must 
be made by applicant in replying to this Office action. 

7. Claims 18-24, 27-35, and 42-44; are withdrawn from further consideration by the 

examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

8. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 48(b) if one or more of the currently 
named inventors is no longer an inventor of at least one claim remaining in the application. Any 
amendment of inventorship must be accompanied by a petition under 37 CFR 1.48(b) and by the 
fee required under 37 CFR 1 .17(1). 



9. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
include the following reference sign(s) not mentioned in the description: 

A) In Figure 2, reference components 4A% 5A\ 6A'; 4B, 5B, 6B; and 5A are not mentioned 
in applicant's disclosure. 

B) In Figure 3, reference components 7A\ 8A\ 9A'; 7B, 8B, 9B; and 8A are not mentioned 
in applicant's disclosure. 



Drawings 
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C) In Figure 5, reference components 28, 29, and 30 are not mentioned in applicant's 
disclosure. 

D In Figure 6, reference components 34 35, and 36 are not mentioned in applicant's 
disclosure. 

E) In Figure 7, reference component 13 is not mentioned in applicant's disclosure. 
Correction is required. 

F) In Figure 8, reference components 19A, 20A, 21A, 22A, 21B; and 22B are not 
mentioned in applicant's disclosure. 

G) In Figure 9A, reference components 16A and 18A are not mentioned in applicant's 
disclosure. 

H) In Figure 9B, reference components 14A, ISA and 17A are not mentioned in applicant's 
disclosure. 

I) In Figure 12, reference components CI, C2, C3, and C4 are not mentioned in applicant's 
disclosure. 

J) In Figure 13, reference components 72A, 71A, 70A;* and the five loop reference 
components A, B, C, D, and E are not mentioned in applicant's disclosure. 
K) In Figures 15 A, 15B, and 15C reference components 98 and 99 are not mentioned in 
applicant's disclosure. The examiner also notes that applicant's detailed description does not 
mention Figure 15A. 

L) In Figure 16, reference components II, 12, Rl, R2, xl, x2, and xo are not mentioned in 
applicant's disclosure. Correction is required. 
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10. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they do 
not include the following reference sign(s) mentioned in the description: 

A) Figure 5 does show loops 23, 24, and 25 as taught on page 8 line 27. 

B) Figure 6 does show loops 23, 24, and 25 as taught on page 9 line 5. 
Correction is required. 

1 1 . Applicant is required to submit a proposed drawing correction in response to this Office 
Action. Any proposal by the applicant for amendment of the drawings to cure defects must 
consist of two parts: 

A. A separate letter to the Draftsman in accordance with M.P.E.P. (608.02(r); and 

B. A print or pen-and-ink sketch showing changes in red ink in accordance with 
M.P.E.P. (608.02(v)). 

IMPORTANT NOTE: The filing of new formal drawings to correct the noted 
defect may be deferred until the application is allowed by the examiner, but the print or 
pen-and-ink sketch with proposed corrections shown in red ink is required in response to this 
Office Action, and may not be deferred. 

Detailed art rejections of claims elected without traverse 

12. Claims 1-17, 25, 26, 36-41, and 45; which correspond to Figures 1 through 6 and 
Figure 13 of applicant's original disclosure were elected without traverse by applicant on Nov. 
21st 2001 via the telephone interview with applicant's attorney James S. Parker Reg. No. 
40,119. 

13. Claims 18-24, 27-35, and 42-44; are withdrawn from further consideration. 
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Claim Rejections - 35 USC § 102 



14. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 



15. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 



17. Claims 1-11, 13-17, 38-41 and 45 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Mehdizadeh et ah, US patent 4,918,388 issued 17 April 1990 filed 19 August 
1988; or, in the alternative, under 35 U.S.C. 103(a) as obvious over Mehdizadeh et ah, US 
patent 4,918,388 issued 17 April 1990. 



Claim Rejections - 35 USC § 103 



nonobviousness. 
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18. With respect to Claim 1, and corresponding method claim 41, Mehdizadeh et ah, 

teaches and shows "A coil configuration for a magnetic resonance imaging system, comprising: a 
pair of coils in an opposite rotation orientation" [See Helmholtz, D-pair 32 in Figures 6, 7; which 
are shown to be "in an opposite rotation orientation"] "associated with a first magnetic field in a 
region of interest;" [See col. 2 lines 10-12, col. 3 lines 60-65 where the Helmholtz or D-pair coil 
is taught to be associated with the horizontal magnetic field.] Additionally, Mehdizadeh et al., 
teaches "a single coil (i.e. coil loop coil 30) "associated with a second magnetic field in the region 
of interest, [See col. 2 lines 10-12, col. 3 lines 55-57, where the loop coil is taught to be 
associated with the vertical magnetic field ] Mehdizadeh et ah, also suggests "the single coil is 
positioned at an essentially zero-flux contour with respect to the first magnetic field" because, 
Mehdizadeh et ah, teaches that the symmetry of the coil configuration creates a condition of 
'zero' mutual coupling (i.e. zero-magnetic flux) which allows a region of interest along the x-y 
plane (i.e. broadly interpreted by the examiner as an x-y magnetic contour) to create a circularly 
polarized field. [See col. 4 lines 7-13; See Figures 6, 7, 8, and 9] 

19. With respect to Claim 2, Mehdizadeh et aL, teaches "a means for utilizing the pair of 
coils for detecting the first magnetic field; (i.e. by making use of the symmetrical arrangement of 
the coils) and a means for utilizing the single coil for detecting the second magnetic field", (i.e. by 
making use of the symmetrical arrangement of the coils) [See col. 3 lines 50-65]. The same 
reasons for rejection, that apply to claim 1 also apply to claim 2. 

20. With respect to Claim 3, Mehdizadeh et ah, teaches "a means for utilizing the pair of 
coils" (i.e. Helmholtz coil pair 32) "for generating the first magnetic field"; (i.e. producing a 
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horizontal field) "and a means for utilizing the single coil (i.e. loop coil pair 30) for generating the 
second magnetic field." (i.e. producing a vertical field) [See col. 2 lines 9-12, col. 3 lines 50-65]. 
The same reasons for rejection, that apply to claim 1 also apply to claim 3. 

2 1 . With respect to Claim 4, Mehdizadeh et ah, teaches "a means for utilizing the pair of 
coils" (i.e. Helmholtz coil pair 32) "for generating the first magnetic field"; (i.e. producing a 
horizontal field) "and a means for utilizing the single coil (i.e. loop coil pair 30) for generating the 
second magnetic field." (i.e. producing a vertical field) [See col. 2 lines 9-12, col. 3 lines 50-65]. 
The same reasons for rejection, that apply to claims 1, 2 also apply to claim 4. 

22. With respect to Claim 5, Mehdizadeh et ah, shows that the coil configuration of "said 
coils of said pair of coils and said single coil are selected from the group consisting of: a single 
turn loop, [See component 30 in Figures 2, 3, 6, 7, 8, and 9], a multiturn solenoid wound as series 
loops, [See component 32 in Figures 6 7] and a multiturn solenoid wound as parallel loops." [See 
component 32 figures 1, 2, 9]. The same reasons for rejection, that apply to claims 1, 2 also apply 
to claim 5. 

23. With respect to Claim 6, Mehdizadeh et al., teaches and shows that "each of said pair of 
coils (i.e. the D-Pair or Helmholtz coil 32) and said single coil (i.e. coil 30) lie in planes parallel to 
each other, and wherein said essentially zero-flux contour is an essentially zero-flux plane." [See 
Figure 3, col. 2 lines 7-12; col. 3 lines 66 through col. 4 line 13; col. 4 lines 16-21] The same 
reasons for rejection, that apply to claim 1 also apply to claim 6. 

24. With respect to Claim 7, Mehdizadeh et al., suggests from the figures that " the region 
of interest is essentially within a cylinder created by the pair of coils, [See Figure 1, col. 4 and 
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wherein the pair of coils and the single coil are co-axial." The same reasons for rejection, that 
apply to claims 1, 6 also apply to claim 7. 

25. With respect to Claim 8 Mehdizadeh et al., lacks explicitly stating that "the single coil is 
a first channel and the pair of coils is a second channel such that coupling between the first 
channel and second channel is low ." However, Mehdizadeh et al., teaches that the coil 
configuration allows quadrature detection to be performed. [See col. 2 lines 5-12] It is well- 
known and well-established in the art of MRI / NMR that in quadrature detection there is 
inherently at least one channel per coil, with a minimum of two coils; and then a 90 degree phase 
shift to impart quadrature. Figure 2 of Mehdizadeh et al., shows a tunning and matching circuit 
associated with single coil 30, (i.e. component 42) and a tunning and matching circuit associated 
with D-Pair or Helmholtz coil 32, (i.e. component 42); therefore the presence of at least two 
channels are suggested, from Figure 2. Additionally, Mehdizadeh et al., also teaches that coil 30 
is shorter and about 50% as wide as coil 32, which creates a condition of zero mutual coupling 
between the coils for proper quadrature operation. [See col. 4 lines 6-9] This teaching of 'zero 
mutual coupling' is inherently a low coupling between the inherent channel of coil 30 suggested 
from figure 2, and the inherent channel of coil 32, suggested by Figure 2. Therefore, the examiner 
considers the limitation that "the single coil is a first channel and the pair of coils is a second 
channel such that coupling between the first channel and second channel is low", to be directly 
suggested, and inherent, from the teachings and illustrations of the Mehdizadeh et al., reference. 
The same reasons for rejection, that apply to claims 1, 2 also apply to claim 8. 
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26. With respect to Claim 9, Mehdizadeh et al., suggests that "the coupling between the first 
channel" (i.e. the inherent channel of coil 32 suggested from figure 2), "and second channel" ( i.e. 
the inherent channel of coil 30 suggested from figure 2), "is approximately zero", because zero 
mutual coupling is taught. [See col. 3 line 66 through col. 4 line 13] The same reasons for 
rejection, that apply to claims 1, 2, 8 also apply to claim 9. 

27. With respect to Claim 10, Mehdizadeh et al., suggests from the figures that "the 
zero-flux contour is located between the pair of coils." [See figures, 6, 8; where the curved coil 
configuration produces a contour "between the pair of coils" ]. The same reasons for rejection, 
that apply to claim 1 also apply to claim 10. 

28. With respect to Claim 11, Mehdizadeh et ah, suggests from the figures that "the 
zero-flux contour is located outside the pair of coils." [See figures 1, 3, where the flat coil 
configuration produces a contour "outside the pair of coils"; col. 4 lines 9-13]. The same reasons 
for rejection, that apply to claim 1 also apply to claim 11. 

29. With respect to Claim 13, Mehdizadeh et al., shows that "the single coil (i.e. loop coil 
30) is positioned approximately equidistance from each of the pair of coils." [See Figures 1, 3, 6, 
7, 8, 9] The same reasons for rejection, that apply to claims 1, 10 also apply to claim 13. 

30. With respect to Claim 14, Mehdizadeh et al., shows that "the single coil is positioned 
closer to one of the coils of the pair of coils than to the other." [See Figure 2 where one side of 
the Helmholtz pair 32 is shown closer to loop coil 30 ] The same reasons for rejection, that apply 
to claims 1, 10 also apply to claim 14. 
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31. With respect to Claim 15, Mehdizadeh et ah, suggests and shows that "at least one 
Helmholtz coil pair [See D coil pair 32 which is also taught as a Helmholtz coil pair] "associated 
with a third magnetic field essentially orthogonal to the first and second magnetic fields in the 
region of interest", because coil pair 32, in Figure 7, which is taught as being associated with the 
horizontal components [See col. 2 lines 10-12, col. 3 lines 60-65] is also shown as being 
orthogonally oriented. Therefore, the z-axis magnetic field (i.e. the magnetic field that is 
orthogonal to the vertical and horizontal magnetic fields) and in conventionally present in MR 
applications, is inherently associated with Helmholtz pair 32 in Figure 7. The same reasons for 
rejection, that apply to claims 1, also apply to claim 15. 

32. With respect to Claim 16, Mehdizadeh et al., shows "a means for utilizing said at least 
one Helmholtz coil pair for generating the third magnetic field." [See the geometrical orientation, 
and location of Helmholtz pair 32 in Figure 7]. It is the examiner's position that the position and 
orientation of the Helmholtz coils, when energized in the course of executing the pulse sequence, 
generate the third magnetic field, (interpreted as a z-axis magnetic field). The same reasons for 
rejection, that apply to claims 1, 15 also apply to claim 16. 

33. With respect to Claim 17, Mehdizadeh et al., shows that the "Helmholtz coil pair is of a 
configuration selected from the group consisting of: large loops, [See Figures 6, 7, 8] "top/bottom 
loops", [See Figure 9 which suggests top/bottom loops, since side by side loops rotated 90 
degrees become top/bottom loops] side by side loops [See Figure 9], "and a combination 
thereof "[See Figures 6, 7, 8, 9] The same reasons for rejection, that apply to claims 1, 15 also 
apply to claim 17. 
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34. With respect to Claim 38, Mehdizadeh et al., shows teaches and suggests "A coil 
configuration for a magnetic resonance imaging system, comprising: a plurality of coils with 
bilateral symmetry" [See Figures 6, 7, and 9;], "wherein said plurality of coils is associated with a 
plurality of modes" (i.e. transmit and receive mode); The limitation that "the number of modes is 
less than or equal to the number of coils" is suggested from the fact that the Mehdizadeh et al., 
reference teaches at least two coils, and since the coils can operate in a transmit or receive mode, 
two operational modes for the RF frequency are taught (i.e. transmission mode, and reception 
mode). It is well-known to have a mode for transmission alone, reception alone, or a 
transmit/receive coil, which performs both functions but only functions in one mode. Therefore, 
the Mehdizadeh et ah, reference teaches, and suggests a possibility of at least two modes of 
operation in general. The Mehdizadeh et ah, reference is considered by the examiner to read on, 
teach, and suggest situations where the number of modes is less than, or equal to the number of 
coils present. 

35. The Mehdizadeh et al., reference also teaches, shows, and suggests that the "plurality of 
modes correspond with a plurality of current patterns, each of said plurality of current patterns 
having zero net mutual inductive coupling to each of the other of said plurality of current patterns 
in a region of interest." [See Figures 3, 6, 7, 8, and 9] The same reasons for rejection, that apply 
to claim 1 also apply to claim 38 concerning "zero net mutual inductive coupling" and need not 
be reiterated The examiner considers each coil configuration suggestive of a separate coil pattern. 

36. With respect to Claim 39, Mehdizadeh et ah, shows and suggests "a means for utilizing 
the plurality of coils for detecting magnetic fields associated with the plurality of current 



Application/Control Number: 09/522,808 Page 13 

Art Unit: 2862 

patterns." [See Figure 1 receiver 60] The same reasons for rejection, that apply to claims 1, 38 
also apply to claim 39. 

37. With respect to Claim 40, Mehdizadeh et al., shows and suggests "a means for utilizing 
the plurality of coils for generating magnetic fields associated with the plurality of current 
patterns " [See Figure 1 RF. transmitter 18 and gradient field control 14] The same reasons for 
rejection, that apply to claims 1, 38 also apply to claim 40. 

38. With respect to Claim 45, Mehdizadeh et al., shows, and suggests "A method of 
detecting magnetic fields in a magnetic resonance imaging system, comprising the following steps: 
positioning a plurality of coils with respect to a region of interest such that the plurality of coils 
support a plurality of modes (i.e. a transmit and receive mode) corresponding to a plurality of 
current patterns;" [See Figures 6, 7, 8, and 9 which suggest different coil pattern configurations. 
Mehdizadeh et al., also teaches, and suggests the step of "detecting the plurality of modes 
associated with the plurality of coils, wherein the number of coils is greater than or equal to the 
number of modes, and wherein each of the plurality of current patterns has zero net mutual 
inductive coupling to each of the other of the plurality of current patterns in a region of interest" 
for the same reasons given in the rejections of claims 1, 38, and 39, of this action that need not be 
reiterated. 

39. Claims 1, 10, 12, 36, 37, 38-41 and 45 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Molyneaux, US patent 5,394,087 issued 28 February 1995 filed 1 1 August 1993; 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Molyneaux, US patent 5,394,087 
issued 28 February 1995 filed 1 1 August 1993 
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40. With respect to Claim 1, and corresponding method claim 41 Molyneaux, teaches and 
shows "A coil configuration for a magnetic resonance imaging system, comprising: a pair of coils 
in an opposite rotation orientation" [See Figure 2, abstract, Figure 9, Figure 10; which are shown 
to be "in an opposite rotation orientation"] "associated with a first magnetic field in a region of 
interest;" [See abstract where the Helmholtz coil is taught to be associated with the components 
parallel to the plane of the coil (i.e. the horizontal magnetic field components).]. Additionally, 
Molyneaux, teaches "a single coil (i.e. loop coil 50 in the abstract or loop coil52sub2 in Figures 
9, 10) "associated with a second magnetic field in the region of interest, [See abstract where the 
loop coil is taught to be associated with the components perpendicular to the plane of the coil (i.e. 
the vertical magnetic field components).] Molyneaux, also suggests "the single coil 50 is 
positioned at an essentially zero-flux contour with respect to the first magnetic field" because, 
Molyneaux, teaches that the coils are dimensioned and positioned such that there is minimum 
mutual inductance, and sensitivity is orthogonal [See col. 4 lines 11-16] The teaching of is 
minimum mutual inductance suggests a symmetrical configuration of 'zero' mutual coupling (i.e. a 
zero-magnetic flux) in an orthogonal plane (i.e. broadly interpreted by the examiner as a zero-flux 
magnetic contour). 

41. With respect to Claim 10, Molyneaux, suggests from figures 9, 10 that "the zero-flux 
contour is located between the pair of coils." [See Figures 9 and Figure 10; where the curved coil 
configuration inherently produces a contour "between the pair of coils", (i.e. from Figure 9 there 
is suggested by illustration a "zero-flux contour" that reads as "being located between the pair of 
coils." The examiner notes that the teaching of minimizing the coupling between the coils, in the 
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abstract and col. 5 lines 31-36 implicitly suggests at least one "substantially zero magnetic flux 
contour".] The same reasons for rejection, that apply to claim 1 also apply to claim 10. 

42. Fix With respect to Claim 12, Molyneaux, suggests that "a second zero-flux contour 
with respect to the first magnetic field is located outside the pair of coils", (i.e. the zero-flux 
contour which occurs along the axis of coil 52subl and 52sub2 occurs outside the zero-flux 
contour defined by Helmholz coil 54sub2 and 54subl) "further comprising a second single coil" 
(i.e. coil loop 52subl in Figures 9, 10) "for generating a third magnetic field in the region of 
interest, (interpreted as along the z-axis or the axis orthogonal to the horizontal and vertical 
directions) "wherein the second single coil" (i.e. coil loop 52subl in Figures 9, 10) is positioned at 
the second zero-flux contour with respect to the first magnetic field", [See Figures 9. 10]. As 
mentioned in the rejection of claim 1, all the coils are positioned to minimize coupling therefore 
the presence of the additional single loop coil in figures 2, 9, and 10 inherently suggests that 
Figures 2, 9, and 10, comprise at least an additional (i.e. a second) zero magnetic flux contour. 
The same reasons for rejection, that apply to claims 1, 10 also apply to claim 12. 

43. With respect to Claim 36, the Molyneaux reference suggests "at least one additional pair 
of coils, wherein said pair of coils in an opposite orientation has odd symmetry with respect to a 
plane, wherein each of said at least one additional pair of coils is associated with a corresponding 
at least one additional magnetic field, wherein each of said at least one additional pair of coils has 
even symmetry with respect to the plane and is associated with one of said at least one additional 
magnetic field such that said single coil is a first channel, said pair of coils in an opposite 
orientation is a second channel, and each of said at least one additional pair of coils is an 
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additional channel which is orthogonal to the first channel, second channel, and each of the other 
additional channels." [See Figures 9, 8, 10; col. 5 lines 10-15, and col. 3 line 25 through col. 5 
line 67 in general.] The examiner notes that a quadrature coil configuration inherently has separate 
channels per coil, and that an additional coil pair(s) suggest additional channels. The symmetry 
and orthogonality limitations are suggested from Figures 9, 8, and 10 as illustrated. That the 
additional pair of coils can have an opposite current orientation is suggested from the teaching 
that counter rotating loop coils can be used. [col. 5 lines 10-15] The same reasons for rejection, 
that apply to claim 1 also apply to claim 36. 

44. With respect to Claim 37, the Molyneaux reference suggests "at least one additional pair 
of coils, wherein said pair of coils in an opposite orientation has odd symmetry with respect to a 
plane, wherein each of said at least one additional pair of coils is associated with a corresponding 
at least one additional magnetic field, wherein each of said at least one additional pair of coils has 
odd symmetry with respect to the plane and is associated with one of said at least one additional 
magnetic field such that said single coil is a first channel, said pair of coils in an opposite 
orientation is a second channel, and each of said at least one additional pair of coils is an 
additional channel which is orthogonal to the first channel, second channel, and each of the other 
additional channels." [See Figures 9, 8, 10; col. 5 lines 10-15, and col. 3 line 25 through col. 5 
line 67 in general ] As mentioned in the rejection of claim 36, a quadrature coil configuration 
inherently has separate channels per coil, and an additional coil pair(s) suggests additional 
channels. The symmetry and orthogonality limitations are suggested from Figures 9, 8, and 10 as 
illustrated. Even and odd symmetry is suggested by the coil configurations depicted in [Figures 8, 
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9, and 10] That the additional pair of coils can have an opposite current orientation is suggested 
from the teaching that counter rotating loop coils can be used. [col. 5 lines 10-15] The same 
reasons for rejection, that apply to claims 1, 36 also apply to claim 37. 

45. With respect to Claim 38, Molyneaux, shows teaches and suggests "A coil configuration 
for a magnetic resonance imaging system, comprising: a plurality of coils with bilateral symmetry" 
[See Figures 2,7, 8, 9, and 10;], "wherein said plurality of coils is associated with a plurality of 
modes" (i.e. transmit and receive mode); The limitation that "the number of modes is less than or 
equal to the number of coils" is suggested from the fact that the Molyneaux, reference teaches at 
least two coils, and since the coils can operate in a transmit or receive mode, two operational 
modes for the RF frequency are taught (i.e. transmission mode, and reception mode), [See col. 5 
lines 64-67]. It is well-known to have a mode for transmission alone, reception alone, or a 
transmit/receive coil, which performs both functions but only functions in one mode. Therefore, 
the Molyneaux, reference teaches, and suggests a possibility of at least two modes of operation in 
general. The Molyneaux, reference is considered by the examiner to read on, teach, and suggest 
situations where the number of modes is less than, or equal to the number of coils present. 

46. The Molyneaux, reference also teaches, and suggests that the "plurality of modes 
correspond with a plurality of current patterns, each of said plurality of current patterns having 
zero net mutual inductive coupling to each of the other of said plurality of current patterns in a 
region of interest " [See Figures 1,2, 7, 8, 9, and 10] The same reasons for rejection, that apply to 
claim 1 also apply to claim 38 concerning "zero net mutual inductive coupling" and need not be 
reiterated The examiner considers each coil configuration suggestive of a separate coil pattern. 
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47. With respect to Claim 39, Molyneaux, shows and suggests "a means for utilizing the 
plurality of coils for detecting magnetic fields associated with the plurality of current patterns." 
[See Figure 1 receivers 32,1; 32,2; and 32,3] The same reasons for rejection, that apply to claims 
1, 38 also apply to claim 39. 

48. With respect to Claim 40, Molyneaux, shows and suggests "a means for utilizing the 
plurality of coils for generating magnetic fields associated with the plurality of current patterns." 
[See Figure 1 transmitter 20 and gradient control 16] The same reasons for rejection, that apply to 
claim 38 also apply to claim 40. 

49. With respect to Claim 45, Molyneaux, shows, and suggests "A method of detecting 
magnetic fields in a magnetic resonance imaging system, comprising the following steps: 
positioning a plurality of coils with respect to a region of interest such that the plurality of coils 
support a plurality of modes (i.e. a transmit and receive mode) corresponding to a plurality of 
current patterns;" [See Figures 1,2, 7, 8, 9, and 10 which suggest different coil pattern 
configurations]. Molyneaux, also teaches, and suggests the step of "detecting the plurality of 
modes associated with the plurality of coils, wherein the number of coils is greater than or equal 
to the number of modes, and wherein each of the plurality of current patterns has zero net mutual 
inductive coupling to each of the other of the plurality of current patterns in a region of interest" 
for the same reasons given in the rejections of claims 38, and 39, of this action that need not be 
reiterated. 

50. Claims 25, is rejected under 35 U.S.C. 103(a) as being unpatentable over Mehdizadeh et 
ah, US patent 4,918,388 issued 17 April 1990. 
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51 . With respect to Claim 25, Mehdizadeh et ah, lacks teaching that the "pairs of coils are 
connected together by a pair of electrical conductors to form an Alderman-Grant coil pair." 
However, in Figures 6, and 7 Mehdizadeh et al., shows full black circles which the examiner 
interprets as locations to which "electrical conductors" can be connected. Therefore, It would 
have been obvious to one of ordinary skill in the art, at the time that the invention was made, that 
the "pairs of coils" of Mehdizadeh et al., "are connected together by a pair of electrical 
conductors". Additionally since "pairs of coils connected together by a pair of electrical 
conductors" implicitly suggest an "Alderman-Grant coil pair", it is the examiner's position that the 
ability to form a "Alderman-Grant coil pair" is suggested from the Mehdizadeh et al., reference. 

52. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mehdizadeh et 
ah, US patent 4,918,388 issued 17 April 1990; in view of Molyneaux, US patent 5,394,087 
issued 28 February 1995 filed 1 1 August 1993. 

53. With respect to Claim 26, Mehdizadeh et ah, teaches and shows switching or jumper 
lead assemblies 108, 110 which select which signal is to be shifted by 90 degrees. [See Figure 5 
col. 5 lines 12-15; claim 15 in col. 7 line 37 through col. 8 line 1 1] This suggests that the single 
coil 30 and the double coil 32, can produce signals independent of each other. The coils 30, and 
32 (i.e. single coil 30, and double coil 32 depicted in Figure 7 are considered as being operable by 
the circuitry of Figure 5, by the examiner based on the teachings of col. 5 lines 1-4. Therefore, 
Mehdizadeh et al., teaches and suggests by the illustration of Figures 6, 7, 8, and 9 "a switching 
means for allowing the pair of coils (i.e. 32) and the single coil (i.e. 30) to operate in and switch 
between two or more of the modes in the group consisting of: (I) the coils of the pair of coils and 
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the single coil having currents rotating in the same direction; (ii) the coils of the pair of coils 
having currents rotating in the same direction, with the single coil operating independently; (iii) 
the coils of the pair of coils having currents rotating in opposite directions, with the single coil 
operating independently; and (iv) the coils of the pair of coils having currents rotating in the same 
direction and the single coil having a current rotating in an opposite direction with respect to the 
currents of the pair of coils." [See Figures 6, 7, 8 and 9 where the illustrations of the coil designs 
suggest that the current flowing through the coils, dependent on the configuration selected, with 
conduct current in either the same direction (i.e. figure 8) or opposite directions (i.e. Figures 6, 7, 
and 9)], Therefore, each of applicant's modes is suggested, by the Mehdizadeh et al., reference. 
54. Additionally, the examiner notes that Molyneaux reference teaches that the counter- 
rotating loop coils (i.e. coils which inherently have current flowing in opposite directions) and 
double loop coils can be utilized. [See col. 5 lines 10-15] This teaching suggests that having 
current flowing in the same, or opposite directions, through a coil configuration consisting of a 
single coil, and at least a double loop coil is already conventionally, well-known in the MRI, NMR 
art. The teachings of the Mehdizadeh et ah, reference can be combined with the teachings of the 
Molyneaux reference because the Molyneaux reference, refers specifically to the Mehdizadeh et 
al., reference [See col. 1 lines 29-39] and one of the inventors, David A. Molyneaux, is a co- 
inventor of the Mehdizadeh et al., reference. Additionally, MRI coil configuration design is the 
main goal of both references. The same reasons for rejection, that apply to claim 1 for the 
Mehdizadeh et al., and Molyneaux references also apply to claim 26. 
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55. Claims 38-40, and 45 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Vavrek et ah, US patent 5,31 1,135 issued May 10th 1994; or alternatively Claims 38-40, and 45 
are rejected under 35 U.S.C. 103(a) as being unpatentable over Vavrek et al., US patent 
5,311,135 issued May 10th 1994. 

56. With respect to Claim 38, Vavrek et al., shows teaches and suggests "A coil 
configuration for a magnetic resonance imaging system, comprising: a plurality of coils with 
bilateral symmetry" [See Figures 2, 3, and 9; abstract, col. 2 lines 18-64, col. 3 line 25 through 
col. 7 line 64], "wherein said plurality of coils is associated with a plurality of modes" (i.e. 
transmit and receive mode; additionally each coil is taught to have a plurality of operational 
modes, to allow the termination point, or effective size of each active gradient coil to change, 
dependent upon the switch configuration used). [See Figures 2, 3, and 9; abstract, col. 2 lines 18- 
64, col. 3 line 25 through col. 7 line 64], The limitation that "the number of modes is less than or 
equal to the number of coils" is suggested from the fact that the Vavrek et al., reference teaches 
at least four coils, and three separate operational modes for the activation size of the applied 
gradients, (i.e. operating each coil in either mode A, mode B, or mode C). Additionally since the 
coils can operate in a transmit or receive mode only two operational modes for the RF frequency 
are taught (i.e. transmission mode, and reception mode). It is well-known to have a mode for 
transmission alone, reception alone, or a transmit/receive coil, which performs both functions but 
only functions in one mode. Therefore, the Vavrek et al., reference teaches, and suggests a 
possibility of 2, 3, 4, or five modes of operation in general. The Vavrek et al., reference is 
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considered by the examiner to read on, teach, and suggest situations where the number of modes 
is less than, greater than, or equal to the number of coils present. 

57. The Vavrek et al., reference also teaches, and suggests that the "plurality of modes 
correspond with a plurality of current patterns, each of said plurality of current patterns having 
zero net mutual inductive coupling to each of the other of said plurality of current patterns in a 
region of interest." [See Figures 4, 5, 6, and 7; col. 3 line 25 through col. 7 line 64] 

58. With respect to Claim 39, Vavrek et al., shows "a means for utilizing the plurality of 
coils for detecting magnetic fields associated with the plurality of current patterns." [See Figure 1 
the transceiver module of system control 16. Col. 3 line 42 through col. 4 line 24 and the entire 
reference in general ] The same reasons for rejection, obviousness, and motivation to combine 
that apply to claim 38 also apply to claim 39. 

59. With respect to Claim 40, Vavrek et al., teaches, and suggests "a means for utilizing the 
plurality of coils for generating magnetic fields associated with the plurality of current patterns." 
[See Figure 1 the transceiver module of system control 16. Col. 3 line 42 through col. 4 line 24 
and the entire reference in general.] The same reasons for rejection, obviousness, and motivation 
to combine that apply to claim 38 also apply to claim 40. 

60. With respect to Claim 45, Vavrek et al., teaches, and suggests "A method of detecting 
magnetic fields in a magnetic resonance imaging system, comprising the following steps: 
positioning a plurality of coils with respect to a region of interest such that the plurality of coils 
support a plurality of modes corresponding to a plurality of current patterns;" [See Figures 2 
through 9, the abstract, col. 2 lines 18-64, and col. 3 line 25 through col. 7 line 64 ] The examiner 
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notes that each of the Vavrek et al., coils supports mode A, mode B and mode C as illustrated in 
Figures 3 and 9; that each of these modes generates a different coil pattern is illustrated in Figures 
4, 5, 6, and 7. Vavrek et al., also teaches, and suggests the step of "detecting the plurality of 
modes associated with the plurality of coils, wherein the number of coils is greater than or equal 
to the number of modes, and wherein each of the plurality of current patterns has zero net mutual 
inductive coupling to each of the other of the plurality of current patterns in a region of interest" 
for the same reasons given in the rejections of claims 38, and 39, of this action that need not be 
reiterated. The same reasons for rejection, that apply to claims 38, 39, 40 also apply to claim 45. 



61. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Tiffany Fetzner whose telephone number is (703) 305-0430. The examiner 
can normally be reached on Monday-Thursday from 7:00am to 4:30pm., and on alternate Friday's 
from 7:00am to 3:30pm. 

62. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Hezron Williams, can be reached on (703) 305-4705. The fax phone number for the organization 
where this application or proceeding is assigned is (703)305-3432 . 

63. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-0956. 
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